Microcirculation of secondary bone tumors in vivo: the impact of minor surgery at a distal site.
Microcirculatory properties of tumors play a pivotal role in tumor progression and inefficacy of therapies. It has been hypothesized that surgical interventions result in an accelerated tumor growth by increasing the level of pro-angiogenic cytokines with subsequent amplification of tumor angiogenesis. To characterize the microvascular properties of secondary bone tumors in vivo and determine the impact of minor surgery on the microcirculation, we performed intravital microscopy over 25 days using a xenograft model of breast cancer tumor growth (MCF-7) in bone. After engraftment of tumors the mice were treated with a mastectomy versus no surgery. Tumor growth was accompanied by angiogenic sprouting and decreased vascular diameters while blood flow rate and tumor perfusion remained constant. Mastectomy initially led to a significant reduction of functional vascular density, increased vascular diameter, and decreased blood flow velocities. However, neither tumor growth nor tissue perfusion was different between the groups. The presented study corroborates the assumption that tumor microcirculation in bone exhibits similar time-dependent alterations compared to soft tissue tumors. A minor surgical intervention did not change tumor growth kinetics however microcirculatory properties were altered. Whether major surgery has an impact on tumor growth in bone should be clarified in further studies.